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TREND OF LONGEVITY IN THE UNITED STATES. 
By C. H. Forsytra, Dartmouth College. 


Every year the mortality statistics of about half of the states 
of this country covering many classes or groups of the popula- 
tion are collected and published by the federal government. 
This work has been carried on for about thirty years, although 
it has not always been on a yearly basis or involved so many 
states. Population statistics of a reliable character and for 
practically the same groups of all the states are collected each 
decade and this work has been carried on for about the same 
length of time, although much less satisfactory methods of 
taking the census date back as far as 1790. 

In view of these statements it is very remarkable that so 
little is known about the relative health and longevity of the 
various groups of our population; for the information is avail- 
able from mortality tables which could be constructed from 
the statistical data mentioned above. 

The way in which the inhabitants of a community suryive 
from year to year depends solely upon the values of the death 
rates at the various ages. If the values of these death rates 
are known—and they can certainly be determined from the 
statistical data collected by the federal government—they 
need only be applied successively to a hypothetical community 
of individuals all assumed to be of the same age—the earliest 
age under consideration—to show just how individuals will 
survive if those rates prevail in future years when the succes- 
sive ages are attained. Now, such a column of death rates by 
ages and the results obtained by applying them to a hypotheti- 
cal community constitute a mortality table. The American 
Experience Table constructed over seventy years ago from the 
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records of life insurance companies and used by practically all 
the life insurance companies of this country is such a table. 

Relatively few mortality tables which describe mortality 
conditions in this country have been constructed because of 
the immense labor involved in computing and applying the 
death rates corresponding to so many ages and sometimes in 
graduating or smoothing the results. 

In the Registrar-General’s Report (British) for 1914 was 
explained what promises to be a highly useful method or 
scheme of constructing abridged mortality tables or mortality 
tables wherein the results are found for only certain ages, say, 
each fifth age. Following such a scheme it is unnecessary to 
compute the results corresponding to the other ages and a vast 
amount of the computation otherwise necessary is eliminated. 
Furthermore, such abridged tables give practically all the 
information in regard to health at the various periods of life 
that the complete or unabridged tables would give. 

The writer has adapted the scheme of computing abridged 
mortality tables to the case where the results are computed and 
given for only each tenth age and expects to publish shortly 
the necessary mathematical formulas in some mathematical 
journal.* The time required for constructing such a table 
after the statistical data are collected and arranged is very 
little over an hour. 

The special purpose of this article is to give the most essential 
results taken from eighteen abridged mortality tables com- 
puted according to the scheme mentioned above. The mor- 
tality tables themselves are not given, because they would give 
practically no information not afforded by the tables of death 
rates and of expectations of life which are given below. 

The statistical data used in the construction of the tables 
comprise the population and deaths for the three years, 1890, 
1900 and 1910, of the seven states (Connecticut, Massachu- 
setts, New: Hampshire, New Jersey, New York, Rhode Island 
and Vermont) which were the only states which were regis- 
tration states throughout the two decades, 1890-1910, except 
for the year 1900 when the statistics for Vermont were neces- 
sarily omitted because of the faulty form in which the mortal- 
ity statistics are published. 

*See the October (1919) issue of the Bulletin of the American Mathematical Society. 
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Although the statistical data used in this article, like all 
other ordinary statistical data, undoubtedly contain some more 
or less serious inaccuracies, and being based upon single years 
must reflect peculiarities of those years to the extent as to 
forbid placing too much confidence in the absolute results 
given below, the results of so many closely related tables check 
so well and vary from age to age so smoothly relatively that 
certain facts—a few of which will be pointed out—seem fairly 
well established. Furthermore, estimates of the longevity of 
the various groups considered are presented here—as far as 
the writer can find—for the first time. 


DEATH RATES (per 10,000). 
FOREIGN-BORN WHITE. 
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The death rate varies so widely in the neighborhood of the 
year of birth and the necessary statistical data for that period 
are so lacking, that that period must be omitted in constructing 
abridged mortality tables. 
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EXPECTATION OF LIFE. 
FOREIGN-BORN WHITE. 
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NATIVE WHITE—FOREIGN OR MIXED PARENTAGE. 
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Columns of death rates serve to point out the critical ages or 
ages at which a retrogression (or gain) begins or ends and so are 
fundamental when causes for a particular situation are sought. 
On the other hand, columns of expectations of life serve to 
show the way in which the effects of a particular situation are 
distributed throughout periods of life, some of which contribute 
nothing toward the particular situation. 

Since, technically speaking, we are interested primarily in 
the total effects or results and not in the causes, the only com- 
ment we shall make upon the death rates is to point out the 
decided improvement from decade to decade at the earlier 
ages made by all three groups—both sexes—and the decided 
tendency to retrogress—especially natives of foreign or mixed 
parentage—at the higher ages. However, close examination 
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of the relative values of the death rates will disclose consider- 
able information to those sufficiently interested. 

The columns of expectations of life are especially illuminat- 
ing. Thus, both of the groups, foreign-born and natives of 
foreign or mixed parentage, seem to have an average expecta- 
tion of life of about forty-eight years at age ten (with the males 
as the favored sex in the former group and the females as the 
decidedly favored sex in the latter group), and since the average 
duration of life usually differs little from the expectation of life 
at age ten we have here a fairly good estimate of the average 
duration of life for these groups. 

The foreign-born whites, however,—especially the males— 
seem to have gained in the average duration of life in spite of 
losses in expectation at the higher ages while the natives of 
foreign or mixed parentage show a total heavy loss at practi- 
cally all ages for the two decades. The males of the latter 
group showed some improvement at all ages in the decade 
1890-1900 but suffered a tremendous retrogression in the 
decade 1900-1910. The females of the same group also pre- 
sent a very bad record. The observing reader will probably 
wonder at this time what factors in the American mode of 


_ living have contributed most to this momentous retrogression. 


Too much emphasis can not be given to the facts and ten- 
dencies showh by the expectations of life of native Americans 
whose parents were also native, the group which calls naturally 
for most of our attention. Two facts stand out clearly: (1) 
native Americans of native parentage enjoy remarkable longev- 
ity (the average duration of life of this group exceeds that of 
any of the other groups by five to ten years in any year); (2) 
they are gradually losing this heritage at a rate of about one 
year per decade. There may, possibly, be cases where a longer 
longevity is enjoyed by natives of other countries (such as say 
New Zealand or Sweden) but such examples are few—there 
may be none. The writer knows of no statistical evidence of 
such longevity being enjoyed anywhere else on earth. 

The question naturally arises: Could native Americans of 
native parentage—once they become familiar through proper 
propaganda with the knowledge of their wonderful heritage 
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and the eminent possibilities of losing it—attain and maintain 
by conscious effort the longevity enjoyed twenty years ago? 

The retrogression in longevity of native Americans of native 
parentage is not spasmodic as it is at some age-periods in the 
cases of the other two groups; the retrogression is definite and 
consistent and exists at every age in each decade and for both 
sexes. The retrogression among the males seems to be evenly 
distributed throughout the two decades, but the retrogression 
among the females seems to be confined mainly to the first 
decade giving some indication that the gentler sex has sized up 
the situation enough to cause them to face about. As a gen- 
eral rule females enjoy a greater longevity the civilized world 
over; it will be interesting to see what the statistical data of 
1920 will disclose. 


DEATH RATES—GENERAL POPULATION. 








Females 





1900 











24 29 
56 67 
77 84 
115 103 
181 161 
364 296 
764 564 657 
1523 
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In conclusion, similar results computed by the same methods 
but on a quinquennial basis and therefore for different ages but 
based upon the general population (7. e., including all the groups 
considered separately above) are quoted from a paper by the 
writer which appeared in Science, July 7, 1916. In that paper 
the statistical data comprised those used in this article plus 
those of the District of Columbia, except that Delaware was 
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included in 1890 but excluded in 1900 and 1910, and Indiana, 
Maine and Michigan were included in 1900 and 1910. In 
comparing these results with those given above, the differences 
in the ages should also be noticed and taken into consideration. 

The essential conclusions drawn in that paper (which are 
evident on examination of the tables) are that there was an 
average gain of a year and a half per decade in the average 
duration of life but in spite of considerable retrogression at 
higher ages. The results of that paper, though based on a 
slightly different population, serve, then, to summarize the 
results of this paper, giving approximately proper weight to 
the relative size of populations involved. 
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DEPENDENTS OF COLLEGE TEACHERS.* 


By Amy Hewes. 


A new plan for determining retiring allowances for college 
teachers has been announced by the Carnegie Foundation for 
the Advancement of Teaching. This plan fixes for the retir- 
ing unmarried teacher and the teacher whose wife is not living 
an allowance which is only two-thirds of that to be received by 
the married teacher. For all classes the rates are fixed irre- 
spective of whether the retiring teacher has or has had persons 
other than his wife dependent upon him. 

The underlying assumption may be that the expenses of the 
unmarried teachers and the widowers are smaller, and there- 
fore as large pensions are not required for their maintenance, 
or that they have had better opportunities to save. This 
feature of the plan has raised the question, which up to the 
present has received no satisfactory answer, whether the un- 
married teachers and widowers are in fact in the economic 
position in which they are assumed to be. 

It has been taken for granted, not only in the profession of 
teaching but in all professional life, that the unmarried persons 
in a community are on the whole free to spend their incomes 
for their individual requirements, while the married persons 
are the ones whose incomes must provide for others who are 
unable to earn, as well as for themselves. The information 
with which this assumption can be challenged has up to the 
present consisted almost wholly of instances, assumed to be 
exceptional cases, in which the salaries of unmarried women 
maintain the home for the mother, make possible the college 
education of younger brothers or sisters, or provide in some 
other way for the members of the family. If such instances are 
at all numerous, and especially in view of the fact that lower 
salaries are very generally paid to women who, in the colleges, 
very largely make up the group of unmarried teachers, the new 
plan is clearly based on assumptions which the facts do not 


bear out. 


* Prepared for the Mount Holyoke College Committee on Pensions and Insurance. 
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The present inquiry is an attempt to throw light on this situa- 
tion. It was made possible by the codperation of four of the 
larger colleges for women, Smith, Vassar, Wellesley, and Mount 
Holyoke. The replies upon which this report is based were 
received in the spring of 1919 from members of the faculty and 
staff of the rank of instructor and above, excluding executives 
not ranked with the faculty on the college lists. A marked 
degree of interest and care in filling out the records appears to 
have been taken, and only in a small number of instances was 
it necessary to throw out schedules because of ambiguity or 
the omission of the most significant information. Only a few 
of the college teachers showed reluctance to give material on 
account of the personal nature of the information. 

The teachers who reported are distributed as follows among 
the four colleges: 


Mount Holyoke 


Forty-four were men, 38 of whom were married, and 239 were 
women, 7 of whom were married. According to rank the dis- 
tribution is as follows: 


Professors 

Associate Professors 
Assistant Professors 
Instructors 


The material has been summarized in such form as to answer 
as pointedly as possible the questions which have been asked 
most frequently concerning the dependents of college teachers. 


How many of the whole group of teachers are contributing to 
the support of others? 
The following table shows that nearly one-half (48.4 per 


cent.) of the whole group of college teachers were contributing 
to the support of other persons. Although the proportion of 
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teachers who were making such contributions varies somewhat 
among the colleges, it is a substantial one in every case. 
TABLE I. 


NUMBER AND PER CENT. OF COLLEGE TEACHERS WITH AND WITH- 
OUT DEPENDENTS. 








Total Teachers with Teachers without 
er” and dependents dependents 


oO 
teachers 
reporting | Number | Per cent. | Number | Per cent. 








48. 


























What proportion of the unmarried teachers have persons 
dependent upon them? 

Two-fifths (41.2 per cent.) of the unmarried teachers—and 
it is to be borne in mind that this group is composed almost 
entirely of women—were contributing to the support of other 
persons. This dependency was in some cases only partial, 
but, on the other hand, it frequently included two or more per- 
sons, and had often been maintained over a term of years. 

These unmarried teachers, constituting the main part of the 
faculty in each of the four colleges included in this study, make 
up the group which is to have one-third of the retiring allow- 
ance deducted, according to the new plan of the Carnegie 


Foundation. 
TABLE II. 


COMPARISON OF MARRIED AND UNMARRIED TEACHERS, SHOWING 
THE NUMBER AND PER CENT. CONTRIBUTING TO THE SUPPORT 


OF OTHERS. 








Total Married teachers Unmarried teachers 
number 


College of ‘ ’ ? 
teachers With Without With Without 
reporting | dependents dependents dependents dependents 








All Colleges ... 39 6 98 140 
86.7 per cent.| 13.3 per cent.) 41.2 per cent.) 58.8 per cent. 


5 me 
16 4 
12 1 
6 
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Is the person who contributes to the support of others handi- 
capped in making provision for his own old age? 

It is significant that relatively fewer of the teachers who had 
dependents had made provision for their own old age, in the 
form of accumulated savings, investments, annuities, endow- 
ment policies, or otherwise. The care of others obviously 
makes it difficult to lay aside funds for the rainy day. More 
than one-fourth (26.3 per cent.) of the teachers who were con- 
tributing to the support of others had made no provision of any 
kind for the future. On the other hand, all but 19.4 per cent. 
of the teachers who had no responsibilities of this nature had 
provided in some way for old age. 


TABLE III. 


COMPARISON OF TEACHERS WITH DEPENDENTS AND TEACHERS WITH- 
OUT DEPENDENTS, £ :1OWING THE PROVISION MADE FOR OLD AGE.* 








Number | Teachers with dependents | Teachers without dependents 
reporting 
as to 
provision With pro- Without pro- With pro- Without pro- 
for old vision for vision for vision for vision for 

old age old age old age old age 








All Colleges ... 101 36 


116 28 
73.7 per cent.| 26.3 per cent.| 80.6 per cent.| 19.4 per cent. 


27 9 
26 17 
24 6 
24 4 


























* Savings or investments the principal of which amounted to less than $500 are not 
included in this table. 


Is the teacher who has persons dependent upon him nearer to 
old age than the teacher without dependents? 

The preceding table, showing the handicap of the teacher 
with dependents in making financial provision for old age, is 
even more significant when considered in connection with the 
comparison of the ages of teachers with and without dependents. 
Obviously the older teachers, whose salaries have presumably 
increased with advancing years, are the ones who would most 
frequently be able to contribute to the support of others. 
Thus the group with dependents shows a higher average age 
(43.5 years) than the independent group (40.0 years). This 
means, however, that the people who are, on the average, three 
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and one-half years nearer to retirement and the necessity of 
some financial support when earnings cease, are precisely the 
people who, on account of their present duties, are less often 


able to save. 
TABLE IV. 


COMPARATIVE AGES OF TEACHERS WITH DEPENDENTS AND TEACHERS 
WITHOUT DEPENDENTS. 








Average age 





All Teachers with Teachers without 
teachers dependents dependents 





41.7 43.5 


42.4 
42.2 
39.6 
42.3 




















To what extent are college salaries supplemented from outside 
sources? 

A further handicap of the teachers who are supporting others 
is indicated by an analysis of the extent to which the two 
groups, those with and without dependents, are able to sup- 


plement the college salary. Less than one-half (45.5 per cent.) 


TABLE V. 


COMPARISON OF TEACHERS WITH DEPENDENTS AND TEACHERS WITH- 
OUT DEPENDENTS, SHOWING EXTENT TO WHICH THE COLLEGE 
SALARIES ARE SUPPLEMENTED FROM OUTSIDE SOURCES.* 








+ 


With dependents Without dependents 





on —— whose ae mm whose 
ollege salaries are ‘ salaries are 
Number of Number of 
teachers supplemented teachers supplemented 
reporting reporting 
Number Per cent. Number | Per cent. 











132 45.5 54.4 


36 41.7 ‘ 54.1 
41 39.0 63.3 
29 41.4 46.4 
26 65.4 53.7 





























* Unless the outside income amounted to more than 5 per cent. of the whole income, the 
college salary is classified as unsupplemented. Several persons noted that the income from 
other sources appeared as an appreciable percentage only because the college salary was so 


small. 
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of the teachers with dependents have a source of outside in- 
come, while more than one-half (54.4 per cent.) of those who 
have no dependents have otherincomes. The relation between 
the two groups holds good in each of the colleges except 
Wellesley. It is probably an indication that the care of de- 
pendents, as far as the present is concerned, makes demands 
upon time and energy which would otherwise be spent in out- 
side work, resulting in additional income; and, in the past, has 
meant the inability to save or invest to an extent which yields 
any considerable income at the present time. In so far as this 
is the case, the money contribution is by no means a complete 
measure of the contribution to dependents; for the earning 
capacity of the contributor is also mortgaged. 


What proportion of the dependents of married teachers will 
presumably contribute later, in return, to the support of the teach- 
ers, as compared with the proportion for the dependents of unmar- 
ried teachers? ‘ 

Turning from a comparison of the economic positions of the 
group with dependents and the group without dependents to a 
comparison of married and unmarried persons, it becomes clear, 
again, that the assumptions upon which the new Carnegie plan 
apparently rests are not wholly valid. It is assumed, for 
example, that the needs of the unmarried person, as repre- 
sented in the allowance after retirement, are two-thirds of those 
of the married person. In order to ascertain as definitely as 
possible the relative positions of the two groups at retiring age, 
when the children—the principal dependents of the married 
persons—will as a rule be over 21, a comparison is made of the 
proportions of married and unmarried teachers with depend- 
ents who are at present contributing to the support of children 
under 21. These children in either case, although less prob- 
ably in the case of the unmarried, may be expected to contrib- 
ute to the support of those persons who formerly supported 
them, if old age makes it necessary. The figures prove to be 
strikingly different for the two groups: more than three-fifths 
(61.5 per cent.) of the married teachers had dependents under 
21, while less than one-fifth (19.4 per cent.) of the unmarried 
teachers were contributing to the support of children under 21. 

2 
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The reverse view of the situation is this: the unmarried teachers 
are contributing to the support of older people, in many cases 
parents, who will certainly never be able to make financial 
returns for the support. 

Throughout the comparison of the two groups (married 
and unmarried persons) it should be kept in mind that the 
number of married teachers with dependents included in this 
study (39) is so small that it may be a precarious basis for 
generalizations. On the other hand, in most respects the 
groups in the four colleges show similar tendencies, showing 
that to some extent the material reflects the main trends of the 
groups. 

TABLE VI. 


COMPARISON OF MARRIED AND UNMARRIED TEACHERS WHO HAVE 
DEPENDENTS, SHOWING THE PROPORTION WHO HAVE DEPENDENTS 
UNDER 21 YEARS OF AGE. 








College 


Married teachers 


Unmarried teachers 





With dependents 
under 21 


Without depend- 
ents under 21 


With dependents 
under 21 


Without de- 
pendents 
under 21 





All Colleges. . 


24 
61.5 per cent. 


15 
38.5 per cent. 


19 
19.4 per cent. 


79 
80.6 per cent. 





Mt. Holyoke. 3 
Smith 11 
6 


Wellesley. ... 4 




















To what extent do unmarried teachers bear the support of their 
families? 

There is little room for doubt that to a marked extent the 
larger share of the responsibility for the care of fathers, mothers, 
brothers, and sisters falls on the unmarried son or daughter. 
In the case of a married person, the care of his own home often 
seems the most pressing need, and it is a natural, although 
possibly not always a justifiable procedure, to leave the care of 
parents and handicapped brothers and sisters to the unmar- 
ried woman in the family, whose salary is, nevertheless, ordi- 
narily considerably smaller. The following table shows that 
less than one-fourth (23.1 per cent.) of the married persons 
with dependents among the college teachers contribute even 
to the partial support of parents or brothers or sisters, while 
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more than four-fifths (80.6 per cent.) of the unmarried teachers 
with dependents contribute to the maintenance of this group 
of relatives. 


TABLE VII. 


COMPARISON OF MARRIED AND UNMARRIED TEACHERS WITH DE- 
PENDENTS, SHOWING THE NUMBER AND PER CENT. OF EACH 
GROUP WHO ARE SUPPORTING PARENTS, BROTHERS, OR SISTERS. 








Married teachers Unmarried teachers 





Supporting NOT support- Supporting NOT support- 
College fathers, ing fathers, fathers, ing fathers, 
mothers, mothers, mothers, mothers, 
brothers, brothers, brothers, brothers, 
or sisters. or sisters. or sisters. or sisters. 





9 30 79 19 
23.1 per cent. | 76.9 percent. | 80.6 percent. | 19.4 per cent. 


5 
13 
8 
4 























How do married and unmarried persons compare with respect 
to the amount of help which they give to their dependents? 

The ways of estimating the weight of the burden which is 
borne by persons who have others dependent upon them, in- 
clude the determination of the number of total dependents, 
that is, the number of persons who have no other means of 
support than the contributions received from the group under 
consideration; and, also, the determination of the drain upon 
the supporting person as indicated by the part of his income 
which he gives up. For such a study as the present, in which 
the dependents range from infants to very old people, the 
former is a less useful index, since the actual amounts necessary 
for the full support of persons of different ages vary so greatly; 
the latter, which is based upon a consideration of the part of 
the salary devoted to the care of the dependents, has accord- 
ingly been used as a significant index of the money sacrifice 
which the teacher makes. 

The following table shows that the burden borne by the 
married teacher is markedly greater; more than four-fifths 
(82.4 per cent.) of the married teachers devote more than one- 
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third* of their college salaries to the maintenance of dependents, 
while the majority of the unmarried teachers spend only one- 
third, or less, for the support of others. While this shows the 
relatively greater drain in the case of the married people, it 
should be taken into account that the salaries of the unmarried 
teachers, almost all of whom are women, are lower, and that 
the fraction of the salary remaining for their own use represents 
a smaller sum in terms of dollars. Moreover, the sacrifice of 
the married teachers, although greater, is a sacrifice for the 
present only, and will in many cases be repaid in kind; while 
the unmarried persons bear the support of their parents and 
brothers and sisters, who will almost never take their turn at 
support. 
TABLE VIII. 


COMPARISON OF MARRIED AND UNMARRIED TEACHERS WITH DE- 
PENDENTS, SHOWING THE PROPORTION OF THE SALARY SPENT 
ON THE MAINTENANCE OF DEPENDENTS. 








Married teachers Unmarried teachers 





Number 
reporting Spending Spending Spending Spending 
College per cent. one-third more than one-third more than 
spent of salary, one-third of salary, one-third 
for de- or less, of salary or less, of salary 
pendents | for depend- for depend- for depend- for depend- 
ents ents ents ents 





All Colleges ... 6 28 66 32 
17.6 per ov ot.| 82.4 per cent.| 67.3 per cent.) 32.7 per cent. 








Mt. Holyoke .. 1 4 9 
Smith 1 12 10 
Vassar 3 7 7 
Wellesley 1 5 6 























SUMMARY AND CONCLUSIONS. 


It has been shown that a substantial number (two-fifths) of 
the unmarried teachers in the four large women’s colleges 
included in this study contribute to the support of others, to an 
extent which sometimes prohibits providing for their own old 
age. The part of their incomes which they contribute to the 
support of their dependents is not so large, in most cases, as 
the part contributed by the married teachers; but it is largely 
devoted to the support of older people, who will probably con- 


* One-third corresponds to the rate at which it is proposed to reduce the allowances of 
anmarried teachers. 





17] Dependents of College Teachers. 511 


tinue to be dependent as long as they live, while the majority 
of the married people have children who will later be responsi- 
ble for the maintenance of themselves and their parents. 
Moreover, the unmarried have a larger financial burden— 
relatively to the married—than is commonly recognized. It 
is commonly assumed that when a man “supports his wife” 
she makes no return to him. On the contrary, in the case of 
people in moderate circumstances the wife often does many 
things for the husband which save expense to him. The un- 
married woman must either do these things for herself, thus 
taking time which might be used in supplementing her income, 
or she must pay a good price for having them done. It is 
true that sometimes the unmarried woman with dependents 
has these things done for her, but often the conditions of the 
dependency are such that she does not. 

A further consideration is this: the married man with 
dependents almost invariably lives with these dependents. 
The unmarried college teacher, with dependents, frequently 
does not live with them. The cost for board and lodging for 
a person living alone is relatively greater than for the same 
person living as member of a family. 

The aim of the retiring allowance system is to provide for 
a dignified and comfortable old age for persons whose best 
years have been given to the cause of education in the colleges. 
Since it is not contended that the service of a college teacher is 
inferior because he is unmarried, and since he, as well as the 
married teacher, has in many cases undertaken a considerable 
financial burden during his teaching years, the discrimination 
made by subtracting one-third of his retiring allowance should 
be lessened, and possibly eliminated altogether. 
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AUTOMOBILE, MOTOR-TRUCK AND MOTOR-CYCLE 
STREET ACCIDENTS IN CHICAGO. 


By Horace Secrist, Northwestern University. 


In this study of automobile, motor-truck and motor-cycle 
street accidents in Chicago for the four months, April, July 
and November, 1918, and January, 1919, data copied from the 
police records have been employed.* 

The facts used in this study were transcribed directly from 
these reports on to cards. It was necessary to scrutinize the 
entire record for each month, inasmuch as the reports are filed 
alphabetically after having been used in the listing process 
adopted by the police office. How many accidents of the type 
under consideration were omitted, because of the peculiar 
way in which the reports are filed, it is impossible to say, but 
undoubtedly the number would not be more than 1 per cent. 
There is some occasion also for error in the transcription pro- 
cess, but this is not large. Moreover, these data include only 
the reports sent in by the Police Department of the city of 
Chicago, and do not include those accidents occuring in the 
South Park, West Park and Lincoln Park areas. 

No attempt was made to compare the classification as to 
the cause of the accident, report by report, with that used by 
the police. However, the blanks reporting accidents resulting 
in fatalities were specially marked, and for this group the iden- 
tity of the classification is complete. 

The virtue of the data, however, does not primarily consist 
in their inclusiveness, but rather in their comparative aspects. 
It is this side of the problem which is given primary stress in 
the following analysis. 

Figures furnished the writer by the Police Department for 
1918 show a total of 5,168 automobile, motor-truck and motor- 
cycle accidents, 302 of which were fatal, and 4,866, non-fatal. 


Relatively, the relationship between the fatal and the non- 
* The original data were secured and the preliminary analysis made by Miss Evelyn 


- Meyer, one of the author’s students at Northwestern University. The writer is under 
obligation to Miss Meyer for her careful and painstaking work in handling the details. 
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fatal accidents for the entire year as thus reported stands 
as 5.8 to 94.2. For the three months of 1918—April, July 
and November—considered in this study, the relationship 
stands as 5.9 to 94.1. The three months’ record, for both the 
fatal and the non-fatal accidents, bears the following relation- 
ship to the total for the year: fatal, 19.2* per cent.; non- 
fatal, 19.1* per cent. 


I. FATAL AND NON-FATAL ACCIDENTS. 


For the period covered in this study eleven hundred and 
ninety-six automobile, motor-truck and motor-cycle acci* 
dents occurred. Of these, sixty-eight were fatal,t and eleven 
hundred and twenty-eight non-fatal. The number and per 
cent. distributions by months are given in the following 


table: 
TABLE I. 


TABLE SHOWING THE NUMBER AND PER CENT. DISTRIBUTION OF 
FATAL AND NON-FATAL ACCIDENTS BY MONTHS. 








Total Fatal Non-fatal 





Months 
Per cent. Number Per cent. Number Per cent. 





100.0) 100.0 68 100.0) 6. 1128 100.0 


23.2 16 23.5 261 23.1 
100.0 . 
25.8 13 19.1 26.2 
100.0 . : 
33.5 29 42.6 33.0 
100.0 ‘ 
17.5 10 14.8 17.7 
100.0 | i 






































For the four months as a total, one accident in seventeen 
was fatal; for April, one in sixteen; July, one in twenty-three; 
November, one in thirteen; January, one in twenty. If the 
number of fatal accidents in April, 1918, be taken as one hun- 
dred, the months of July, November, 1918, and January, 
1919, are respectively 81.2, 181.2, 62.5. Relatively, month 
by month, the number of fatal accidents differs considerably, 


* This per cent. is distinctly too low, as the proportion attributable to a three months’ 
period—if the figures furnished by the Police Department for 1918 are accepted as correct, 
and if the assumption is made that these months are quantitatively representative. 

+ By a fatal accident, according to the interpretation put upon the reports by the Police 
Department, is meant any accident resulting immediately in death, or which is later reported 
as fatal at the time of the coroner’s inquest. 
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but as a proportion of all accidents it constitutes a stable 
factor. 
GRAPH 1. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION OF FATAL ACCIDENTS 
BY MAJOR CAUSES* AND BY TIME OF THE DAY. 


Il. FATAL ACCIDENTS.T 


During the four months under consideration, sixty-eight 
fatal accidents occurred. Thirty, or 44.1 per cent., were due 
to cause ten—‘“‘struck by automobile’; thirteen, or 19.1 
per cent. to causes nineteen and twenty—‘‘struck or run over 
by auto-truck’’; and the balance, twenty-five, or 36.8 per cent. 
to other causes.{ Of the sixty-eight, fifty-nine, or 86.8 per cent. 


* See note to Table 5. 

+ For meaning, see note t, page 513. 

t Seven accidents from automobile struck by street car; 2 accidents from collisions of 
automobiles; 1 accident from motor-cycle struck by automobile; 6 accidents—run over by 
automobile; 1 accident—struck by motor-cycle; 1 accident—falling or thrown from auto- 
mobile; 1 accident—hitching on automobile; 1 accident—auto-truck and automobile; 1 
accident—auto-truck and motor-cycle; 1 accident—auto-truck and street car; 1 accident 
from skidding; 2 accidents—automobile running into structure. 
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occurred in the p. m., hours 12 to 12, and nine, or 13.2 per cent. 
occurred in the a. m., hours 12 to 12. Of the fifty-nine occur- 
ring in the p. m. hours, fourteen, or 23.7 per cent., happened 
between 12 and 3 p. m.; eighteen, or 30.5 per cent., between 
3 and 6 p. m.; twenty, or 33.9 per cent., between 6 and 9 p. m. 
Of the nine occurring in the a. m. hours, three, or 33.3 per cent., 
happened between 12 midnight and 3 a.m. The above and 
other relations are set out in Tables II and III and in Graphs 
1 and 2. 
TABLE II. 


TABLE SHOWING FATAL ACCIDENTS CLASSIFIED BY CAUSE AND HOUR 
OF THE DAY. 








Fatal Accidents 





Cause 19* Other 





Num-| Per Num-/| Per 
ber | cent. ber | cent. 





100.0 ‘ 25 100.0 


8 
L—) 





12.5 
25.0 


37.5 
25.0 


4 
5 
9 
4 
6 
5 
4 
3 


4 
1 
2 
4. 
20. 
26. 
29. 
10 






































* See note to Table V. 
t Run over by auto-truck. 


TABLE III. 
TABLE SHOWING RELATIONSHIP OF FATAL ACCIDENTS OCCURRING IN 
THE A. M. HOURS TO THOSE OCCURRING IN THE P. M. HOURS. 


—— 
7 








Fatal Accidents 





Hourly Groups 
Per cent. 





100.0 
13.2 
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GRAPH 2. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION CUMULATIVELY OF 
BOTH FATAL AND NON-FATAL ACCIDENTS BY TIME OF THE DAY. 


TABLE IV. 


TABLE SHOWING FATAL ACCIDENTS BY DAYS AND BY THE A. M. AND 
P. M. HOURS. 








Total A. M. P. M. 





Number Per cent. Number Per cent. Number Per cent. 





68 100.0 | 100.0 g 100.0 ‘ 59 100. 86.8 





4 5.9 11.1 3 5. 
100.0 , 75.0 
18 26.5 0 eee 18 30. 
100.0 teen 100.0 
9 13.2 6 10. 
100.0 ; 66.7 
1l 16.2 10 16. 
100.0 9.9 90.1 
12 17.6 10 16. 
100.0 7 83.4 
3 4.4 i eartads 3 5. 
100.0 ‘0% 100.0 
1l ‘ 9 15. 
Per cent.... 100.0 : 81.8 
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In Table IV the fatal accidents are distributed by the 
a.m. and p. m. hours, for the days of the week for the four- 
month period. The per cent. distribution by hours and by 
days is also included. 


III. NON-FATAL ACCIDENTS. 


During the four months under consideration, one thousand 
one hundred and twenty-eight non-fatal automobile, motor- 
truck, and motor-cycle accidents occurred. These were dis- 
tributed as a total by months as shown in Table I. By major 
causes the distribution is shown in Table V. 


TABLE V. 


TABLE SHOWING DISTRIBUTION OF NON-FATAL ACCIDENTS BY PRIN- 
CIPAL CAUSES. 








Non-fatal Accidents 





Per cent. 




















* Cause 10—Struck by automobiles. 

Cause 5—Collision of automobiles. 

Cause 9—Run over by automobiles. 

Cause 1—Automobiles struck by cars. 

A single cause, number 10—struck by automobile—is re- 
sponsible for 52.7 per cent. of the non-fatal accidents; while 
four causes, numbers 10, 5, 9, and 1, covers 75.8 per cent. of 
all the instances. The “other” causes, responsible for 24.2 
per cent. of the accidents are distributed over twenty-nine 
captions. 

The accidents by main causes are distributed by months 


in Table VI. 
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TABLE VII. 


TABLE SHOWING NON-FATAL ACCIDENTS CLASSIFIED BY PRINCIPAL 
CAUSES AND HOURLY GROUPS. 








Specific Causes* 
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GRAPH 3. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION OF NON-FATAL ACCI- 
DENTS BY TIME OF THE DAY BY MAJOR CAUSES.t 


* See note to Table V. t See note to Table 5. 
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By distributing by hours of the day and by major causes 
the non-fatal accidents occurring during the four-month 
period, some interesting comparisons follow: 

Collision of automobiles are responsible for one hundred 
and one accidents within the four-month period. Of these, 
twenty-five, or 24.7 per cent., occur between the hours 9 to 
12 p. m., and twenty-four, or 23.8 per cent., between 12 mid- 
night and3.a.m. Together this six-hour period—one quarter 
of the day—represents forty-nine instances, or 48.5 per cent. 
of all the accidents from this cause. Relatively, the period 
12 midnight to 3 a. m., for collisions, is as important as the 
periods 3 to 6, or 6 to 9 p. m. for cause 10—struck by auto- 
mobile—or 12 to 3 p. m. for cause 19—struck by motor- 
truck. The number and per cent. distribution of non-fatal 
accidents for specific causes during the four-month period is 
set out in Table VII and Graph 3. 


TABLE VIII. 


TABLE SHOWING NON-FATAL ACCIDENTS FROM SPECIFIC CAUSES DIS- 
TRIBUTED BY MONTHS AND BY HOURLY GROUPS. 



































Months 
Total April, July, November, January, 
Hourly groups 1918 1918 1918 1919 
Num-| Per | Num-| Per | Num-| Per | Num-| Per | Num-/} Per 
ber | cent.| ber | cent.| ber | cent.) ber | cent.) ber | cent. 
| 
ee 855/100 .0 184/100.0 207/100 .0 290/100 .0 174/100.0 
A.M. 
Be tesesceedun 491 5.7 8} 4.3 13} 6.3 16) - 5.5 12} 6.9 
NS Son ars gaa 27; 3.2 2} 1.1 4; 1.9 16; 5.5 5} 2.9 
| eee 34; 4.0 10} 5.4 7| 3.4 10; 3.5 7| 4.0 
a te ivenaewdee 82} 9.6 16; 8.7 23) 11.1 33) 11.4 10} 5.8 
i sauseences 157| 18.4 38] 20.7} 49] 23.7] 33) 11.4 37| 21.2 
rere 215) 25.1 46) 25.0 51) 24.6 77| 26.5 41] 23.6 
Ee 178 8 35] 19.0 30) 14.5 69; 23.8 44) 25.3 
Sc newer ss ete 113} 13.2 29} 15.8 30] 14.5 36) 12.4 18} 10.3 
Number P.M. 663 148 160 215 140 
Per cent. P.M. 77.5 80.4 77.3 74.1 80.5 
































The eight hundred and fifty-five non-fatal accidents occur- 
ring during the four months, due to the specific causes 10, 5, 
19, and 1, are distributed by months and by hourly groups in 


Table VIII. 
Cause 10—struck by automobiles—contributed five hun- 
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dred and ninety-five, or 52.7 per cent. of the non-fatal acci- 
dents from specific causes. These were distributed among 
the months, April, July, and November, 1918 and January, 
1919, respectively, as follows: 22.5 per cent.; 23.4 per cent,; 
35.1 per cent. and 19.0 per cent. 

By days of the week during the four-month period, the non- 
fatal accidents from specific causes are set out below. 


TABLE IX. 


TABLE SHOWING NON-FATAL ACCIDENTS DUE TO SPECIFIC CAUSES 
DISTRIBUTED BY MONTHS AND DAYS OF THE WEEK. 

















Months 
Total April, July, November, January, 
Days 1918 1918 1918 1919 

Num-| Per | Num-| Per | Num-} Per | Num-| Per | Num-/ Per 
ber | cent.} ber | cent.) ber | cent.| ber | cent.|/ ber | cent. 
I ih ere aa 855/100 .0 184/100 .0 207/100.0 290/100 .0 174/ 100.0 
Sunday.... 94] 11.0 24) 13.0 24/ 11.6 30; 10.3 16; 9.2 
cack eens s 143) 16.7 33] 17.9 27| 13.0 67| 23.1 16; 9.2 
Tuesday... 96) 11.2 20) 10.9 24] 11.6 33] 11.4 19} 10.9 
Wednesday........ 114} 13.3 17} 9.2 41) 19.8 31) 10.7 25) 14.4 
Thureday......... 116} 13.6 15.8 22) 10.6 41} 14.1 24; 13.8 
. 3s 130} 15.2 22) 12.0 33) 16.0 39) 13.5 36) 20.7 
Saturday.......... 162} 19.0 39f 21.2 36] 17.4 49) 16.9 38] 21.8 






































The distribution by specific causes for the several days of 


the week is shown below. 
TABLE X. 


TABLE SHOWING NON-FATAL ACCIDENTS BY SPECIFIC CAUSES BY 
DAYS OF THE WEEK. 
































Specific Causes* 
Days Total 10 5 19 1 
Num-| Per | Num-/| Per | Num-| Per | Num-/ Per | Num-/ Per 
ber | cent.} ber | cent.) ber | cent.) ber | cent.) ber | cent. 
ae 855) 100 .0 595/100 .0 101/100.0 88/100 .0 71/100.0 
rer 94) 11.0 9.1 25) 24.8 1} 1.1 14] 19.7 
DT. sseteeese 143} 16.7 113) 19.0 11; 10.9 12} 13.6 7| 9.9 
, near 96) 11.2 66] 11.0 11; 10.9 10} 11.4 9] 12.7 
Wednesday........ 114; 13.3 86) 14.5 9} 8.9 11; 12.5 8} 11.3 
BEE. cc cceses 116} 13.6 79} 13.3 12} 11.9 11; 12.5 14} 19.7 
See ree 130} 15.2 88] 14.8 17} 16.8 22; 25.0 3} 4.2 
I< cnn enens 162} 19.0 109) 18.3 16} 15.8 21) 23.9 16} 22.5 
































* See note to Table V. 
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The hourly distribution of the non-fatal accidents from 
specific causes, as a total for the days of the week during the 
four-month period under consideration, reveals some inter- 
esting comparison. The absolute and comparative data are 
given in Table XI and in Graphs 4 and 5. 


GRAPH 4. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION CUMULATIVELY OF 
NON-FATAL ACCIDENTS BY DAYS AND TIME OF THE DAY. 


Approaching the non-fatal accidents from another angle, 
that is, from the point of view of the distribution by hourly 
groups during successive days for the four-month period, the 
following details are interesting: Of the forty-nine accidents 
occuring between midnight and 3 a. m., thirteen, or 26.6 per 
cent., happened on Sundays, and eleven, or 22.5 per cent. on 
Fridays. For the period 3 to 6 a. m., six or 22.3 per cent., 
occurred on Sundays, and eight, or 29.6 per cent.,on Tuesdays. 
The period, 9 to 12 p. m., is responsible for one hundred and 
thirteen accidents. Of these fifteen, or 13.3 per cent., occurred 
Sunday, and thirty-seven, or 32.7 per cent., on Saturday 
evenings. 
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GRAPH 5. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION CUMULATIVELY OF 
NON-FATAL ACCIDENTS BY DAYS AND TIME OF THE DAY. 


GRAPH 6. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION OF NON-FATAL ACCI- 
DENTS THROUGHOUT EACH DAY OF THE WEEK BY TIME OF THE DAY. 
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The above relations for the 9 to 12 p. m. period, as well as 
for the others during the twenty-four hours, are specifically 
set out both absolutely and relatively in Table XII and in 
Graphs 6, and 7 and 8. On Graph 6 the accidents for the 
several days are distributed by hourly groups, and in Graphs 
7 and 8, the accidents by hourly groups are distributed cumula- 
tively throughout the week. 


GRAPH 7. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION OF NON-FATAL ACCI- 
DENTS BY A. M. HOURLY GROUPS THROUGHOUT EACH DAY OF THE 
WEEK. 


Similarly, Table XIII shows the distribution of the five 
hundred and ninety-five non-fatal accidents resulting from 
cause 10—being struck by automobiles. . 
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GRAPH 8. 


GRAPH SHOWING THE PER CENT. DISTRIBUTION OF NON-FATAL ACCI- 
DENTS BY P. M. HOURLY GROUPS THROUGHOUT EACH DAY OF THE 
WEEK. 


TABLE XIV. 
TABLE SHOWING THE NUMBER AND PER CENT. OF PRECINCTS RE- 
PORTING FATAL AND NON-FATAL ACCIDENTS FROM SPECIFIC 
CAUSES* DURING THE FOUR-MONTH PERIOD. 








— 


Precincts 


be 





Fatal Accidents Non-fatal Accidents 





No. Per cent. No. Per cent. 
reporting | reporting reporting reporting 





38.2 87.5 





= = —— = ae. 























* See note to Table V. 
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Brief attention should be given to the distribution through- 
out the city of fatal and non-fatal accidents. In each month 
the per cent. of precincts reporting fatal and non-fatal acci- 
dents was as given in Table XIV. 

The frequencies of both fatal and non-fatal accidents by 
precincts during the four months are shown in Tables XV and 
XVI. The fatal accidents are listed singly and the non-fatal 
ones in groups of five. 


TABLE XV. 


TABLE SHOWING BY MONTHS THE FREQUENCY DISTRIBUTION OF 
PRECINCTS BY NUMBER OF FATAL ACCIDENTS. 








Number and Per cent. of Precincts by Months 





Fatal | April, July, November, January, 
Accidents Total 1918 1918 1918 1919 
Frequency 





Per | Num-| Per | Num-| Per | Num-| Per | Num-/ Per 
cent. | ber | cent.| ber | cent. | ber —. 4 ber | cent. 








100.0} 11 100.0) 11 100.0 


78.8 8 72.7 9 81.8 
15.4 2 18.2 2 18.2 
& seh ation 
3.9 1 9.1 



































TABLE XVI. 


TABLE SHOWING BY MONTHS THE FREQUENCY DISTRIBUTION OF 
PRECINCTS BY NUMBER OF NON-FATAL ACCIDENTS. 








Number and Per cent. of Precincts by Months 





F April, July, November, 
requency 1918 1918 1918 
groups 





Num-| Per | Num- Num-| Per 
ber | cent. | ber .| be cent. 





100.0 


8.8 
41.2 
35.3 
11.8 


2.9 























25 and over*.. 




















* 1 at 27; 1 at 36; 1 at 41; 1 at 50. 


Precinct 1 is almost identical with ‘‘The Loop” district, 
being bounded on the south by Van Buren street, on the east 
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by the lake, and on the north and west by the Chicago River. 
During the four months under consideration, one fatal acci- 
dent, from the causes analyzed, occurred within this territory. 
The number of non-fatal accidents was 154, or 13.7 per cent. 
of the 1,128 for the entire city. The distribution of the acci- 
dents by intersecting streets is shown in Table XVII, and 
the time of their occurrence during the day by hourly groups, 
in Table XVIII. Graphically, the relationship of this distri- 
bution for the hours of the day, to that for all areas for acci- 
dents from specific causes, is shown in Graph 9. 


GRAPH 9. 


BAR DIAGRAMS SHOWING THE PER CENT. DISTRIBUTIONS OF NON-FATAL 
ACCIDENTS BY TIME OF THE DAY BY AREAS. 


Of the 118 non-fatal accidents occurring in Precinct 1 in 
the afternoon, 103, or 87.3 per cent., were due to being struck 
by automobiles. By hours of the afternoon, this cause is 
responsible for the following proportions: 12 to 3 p. m., 93.3 
per cent.; 3 to 6 p. m., 81.8 per cent.; 6 to 9 p. m., 88.2 per 
cent.; 9 to 12 p. m., 83.3 per cent. 
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TABLE XVIII. 
TABLE SHOWING THE NUMBER AND PER CENT. DISTRIBUTION OF ALL 
NON-FATAL ACCIDENTS IN PRECINCT 1—“THE LOOP”—BY HOURLY 
GROUPS. 
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The reports are not sufficiently explicit to serve as a satis- 
factory record of the nature of the injury. Undoubtedly 
minor injuries as reported, not infrequently develop later to 
be serious. A detailed and individual canvass of each injured 


person would be necessary to establish the true nature of the 
injury. This was not possible, however, respecting the acci- 
dent data herewith presented, so it has seemed advisable to 
omit entirely any analysis of this phase of the data. From 
the points of view treated, the data seem to have some interest, 
and they are presented here because they seem to throw light 
on certain types of traffic accidents in a modern city. 
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CLASSIFICATION OF STATISTICAL SERIES. 
By Epmunp E. Day 


Classification of statistical series is more than an exercise in 
applied logic; it is the beginning of statistical analysis. Statis- 
tical methods to be reliable must respect the character of the 
data in hand. Dependable scientific results rest as much 
upon knowledge of the conditions under which a given opera- 
tion is desirable as upon skill in the performance of the opera- 
tion finally selected. What is admirable practice for one body 
of material is unpardonable malpractice for another. Recog- 
nition of the fundamental differences between statistical series 
of different types is thus the first step in satisfactory analysis. 

Classification is always shaped by the purpose for which 
classification is undertaken; corresponding to a large variety of 
purposes, a large number of different classifications may be 
evolved.* However, in the classification of statistical series, 
by far the most generally important purpose is the development 
of statistical method. What is needed is a classification which 
will materially strengthen and clarify the exposition of statis- 
tical theory. 

No clear notion of such a classification of series is to be 
obtained from the standard treatises on statistical theory. 
Several of the most widely employed texts appear practically 
to ignore the matter.t Other works recognize by implication 
the essential differences between historical data and other 
types of statistical material, but get no further.[ Professor 
Horace Secrist, in his recent Introduction to Statistical Methods 
(New York, 1917), divides statistical tables into three classes: 
(1) “those which express historical data”; (2) “‘those which 

*Cf., F. Zizek, Die Statistischen Mittelwerte (Leipzig, 1908), ch. 1. Translated under 
title of ‘‘ Statistical Averages,” by W. M. Persons (New York, 1913). 

tE. g., G. U. Yule, Introduction to the Theory of Statistics (London, 1912), and C. J. West, 
Introduction to Mathematical Statistics (Columbus, 1918). The treatment of method in both 


of these texts is almost exclusively from the viewpoint of the frequency, or attributive, 


distribution. 
LZ. ¢., A. L. Bowley, Elements of Statistics (3d ed., London, 1907); W. I. King, Elements of 


Statistical Method (New York, 1914). 
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describe a situation or condition in cross-section”; (3) ‘those 
which express variable data of non-historical character.’’* 
But the logical basis of this classification is not indicated, and 
the distinction between the second and third classes is nowhere 
made clear.t{ Only among some of the Continental statisticians 
has the classification of series been carefully considered.{ Un- 
fortunately among these writers the full import of classifica- 
tion for the development of statistical theory has not. been 
realized. In general, the classification of statistical series 
and the exposition of statistical theory have influenced each 
other but little. 

A classification, serviceable for the purposes of statistical 
analysis, must be based upon the relation between statisti- 
cal series and the original individual observations. It is a 
common-place of statistical discussion that even the simplest 
observations involve three elements: (1) a location in time; (2) 
a location in space; and (3) the existence (or non-existence), 
possibly the existence in varying degree, of specified characters 
or attributes. These basic elements are the raw stuff from 
which statistical series are made. Naturally paralleling the 
different observational elements are the different types of 
séries. A series may be constructed: (1) of individual ob- 
servations without significant time or space differences but 
exhibiting some attribute in varying degree; or (2) of indi- 
vidual observations which are alike except that they are dif- 
ferently located in space; or (3) of individual observations 
which differ only in their time limits. Thus the three funda- 
mental types of series are: (1) attributive—commonly called 
frequency—distributions; (2) spatial distributions; (3) tem- 
poral distributions. 

The value of this classification lies in its illumination of the 
problems of statistical analysis. The different phases of 
statistical method are of varying importance for the three 
types of series. The customary discussion of averages, for 

*See pp. 142-145. 

+tFurthermore, against Professor Secrist’s attempt, it may fairly be urged that 1. is less 
important to classify statistical tables than statistical series, since a single table may con- 
tain a variety of series. 


tcf., G. v. Mayr, Statistik und Gesellschaftslehre (2d ed., Taibingen, 1914), Vol. I, pp. 142- 
149; Al. Kaufmann, Theorie und Methoden der Statistik (Taibingen, 1913), pp. 487-488. 
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example, relates primarily to the attributive distribution. In 
the case of time series, the relative number is more directly 
significant than the average. Furthermore, time series are 
peculiar in that they require a separation of the different 
varieties of temporal variation: normal, or secular, trend; cycli- 
cal fluctuation; seasonal variation. Spatial distributions afford 
exceptional opportunities for the graphic method, which in 
the exhibition of geographic relationships possesses advantages 
over any other mode of analysis. It would be easy to multiply 
examples of the desirability of recognizing in the explanation 
of statistical methods the differences between the underlying 
types of statistical series. The fact that the more refined 
methods of statistical analysis have been developed in the 
study of attributive distributions, whereas most economic 
materials assume the form of time series, is further reason for 
the classification of series in the extension of statistical method 
to economic investigation. It is to be hoped that future texts 
on statistical theory will see the gain to be secured by classi- 
fication, and will order their exposition of statistical methods 
with adequate regard for the essential differences between the 
fundamental types of statistical series. 
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American Statistical Association. 


PRELIMINARY NOTE ON THE INCIDENCE OF EPI- 
DEMIC INFLUENZA AMONG THE ACTIVELY 
TUBERCULOUS.* 


By RaymMonp PEARL. 


A problem of great interest in connection with the influenza 
pandemic of 1918 may be stated in this way: Were actively 
tuberculous persons more or less likely to contract influenza 
during the epidemic than non-tuberculous members of the 
general population living under essentially the same environ- 
mental conditions, and equally exposed to infection? The 
question may be argued a priori either way, and in the short 
period since the epidemic a good deal of what can in fairness only 
be called wholly unscientific and inconclusive has been written 
about it. It can only be answered by a sufficiently large 
collection of critically adequate statistics. 

The purpose of this note is to present in a preliminary way 
certain ad hoc statistical material collected last spring in this 
laboratory, and to call the attention of other students of the 
influenza epidemic to the fact that we have this somewhat 
unique statistical material and are working it up as fast as 
opportunity permits. The statistics here presented are not 
complete. In the final report complete data will be given. 
The small amount of material yet to be added to the tabula- 
tions will not, however, change in any essential particular the 
significance of the figures here presented. 

The data were collected by the Visiting Tuberculosis Nurses 
of the Baltimore Health Department, working on this problem 
under the direction and supervision of Miss Blanche F. Pooler, 
supervisor of field workers in the writer’s laboratory. Each 
household containing an active case of tuberculosis registered 
with the Health Department was visited by a nurse and a card 
form filled out by her, after personal determination of the facts 
about the family. Besides the data included in the present 


* Papers from the Department of Biometry and Vital Statistics, School of Hygiene and 
Public Health, Johns Hopkins University, No. 8. 
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TABLE I. 
SHOWING THE INCIDENCE OF INFLUENZA AMONG TUBERCULOUS AND NON-TUBER- 
CULOUS WHITE INDIVIDUALS, ARRANGED (A) BY NUMBER OF PERSONS IN HOUSE~ 
HOLD, AND (B) BY PRESENCE OR ABSENCE OF OTHER CASES OF INFLUENZA. 








Tuberculous Not Tuberculous 





Influenza No Influenza 





Other | No other 
cases in 















































tabulations information was got on a number of other points 
which will be presented in the definitive report. Each card 
brought in by a nurse was critically scrutinized by Miss Pooler, 
and if any information was lacking, or if the facts recorded 
were in any respect unusual, the nurse was sent back on a 
second or even third visit, until finally the data accepted as of 
final record were as nearly accurate as it was humanly possible 
to make them. 

Tables I to III inclusive comprise the preliminary tabulations 
which it is desired to present here. Only the figures for whites 
are given in this note. The numbers in the tables for negroes 
were too small to warrant taking space for in a brief prelim- 
inary communication. The negro data show no essential 
differences from the whites in respect to the main points here 
under discussion. The tables are arranged on the principle of 
dichotomy to get a maximum of information in a minimum of 
space. A description of the second line of Table I will indicate 
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TABLE II. 
SHOWING THE INCIDENCE OF INFLUENZA AMONG WHITE TUBERCULOUS PERSONS 
ACCORDING TO (A) DURATION OF THE TUBERCULAR PROCESS, AND (B) PRESENCE 
OR ABSENCE OF OTHER CASES OF INFLUENZA IN THE HOUSEHOLD. 








Patient Had Influenza Patient Did Not Have Influenza 





Years patient had been 
tuberculous Other No other Other No other 


cases in Total cases in 
household household 
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how this table is to be read. In households of two persons 
each there were 14 tuberculous persons who had influenza and 
120 tuberculous persons who did not have influenza. Of the 
14 tuberculous persons who had influenza 4 were in households 
where other cases of influenza occurred, and 10 were in house- 
holds where no other cases of influenza except their own oc- 
curred. Again, in households of two persons, there were 19 
non-tuberculous persons who had influenza and 107 who did 
not. Four of the influenza cases occurred in households where 
there were no others and 15 of the cases were in households 
where there were other cases, etc. 

From Table I we note that of the 2,375 tuberculous per- 
sons,.595, or 25 per cent., had influenza, while 1,780, or 75 per 
cent., did not have this disease during the epidemic. Of the 
8,820 non-tuberculous individuals living in the same house- 
holds as the tuberculous, 1,971, or 22.3 per cent., had influenza, 








4 
3 
10 
3 
1 
2 
1 
1 
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TABLE III. 
SHOWING THE INCIDENCE OF INFLUENZA AMONG TUBERCULOUS AND NON-TUBER- 
CULOUS WHITES ACCORDING TO THE NUMBER OF CASES OF INFLUENZA IN THE 
HOUSEHOLD. 








Persons Tuberculous Persons not Tuberculous 


Number of 
} - Did not Did 
influenza in ‘ : id no , id not 

Had in- | have in- | Total | Had in- | havein- | Total 
fluenza | guenza fluenza | fuensa 








258 
271 
958 
660 
446 
441 
305 
180 
114 

37 


4, 
1, 


12 






































and 6,849, or 77.7 per cent., did not have it. It, therefore, 
appears that, under the same environmental conditions of 
living, only 2.7 per cent. more of the tuberculous individuals 
than of the non-tuberculous contracted influenza during the 
epidemic. This difference is small and probably not statisti- 
cally significant. There are many other interesting points 
brought out by the data of Table I, discussion of which will be 
reserved for the complete paper. 


Table II concerns the tuberculous only. It arranges the 
data to show the relative liability of a tuberculous person to 
contract epidemic influenza, in relation to the length of time 
he (or she) had been tuberculous. 

This table shows among other things that the longer had 
been the duration of the tubercular process the smaller in gen- 
eral was the probability that the patient would have influenza 
during the epidemic, though in duration of 1 to 9 years 
inclusive the proportionate incadence of influenza changed but 
slightly. 


From Table III we note: 
1. That a little more than one-half (1,104) of the total num- 


4 
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ber of households (2,060) comprised in the statistics had no 
case of influenza in them during the epidemic. 

2. That only about one-fourth (2,572) of the total persons 
(11,055) included in the statistics had influenza. 

3. That in households where only one case of influenza 
occurred, 37 per cent. of the tuberculous persons living in such 
households had influenza, while but 15 per cent. of the non- 
tuberculous living in such households had influenza. 

4. That in households where two cases of influenza occurred, 
48 per cent. of the tuberculous persons, and 34 per cent. of the 
non-tuberculous living in such households had influenza. 

5. That in households where three or more cases of influenza 
occurred, 68 per cent. of the tuberculous persons and 66 per 
cent. of the non-tuberculous living in such households con- 
tracted influenza. 

Discussion of the meaning of the above data, presented here 
simply as facts, will be undertaken in the later complete report. 
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MEMBERSHIPS IN THE ASSOCIATION. 


New Members, Elected July to November, 1919. 


Blanche L. Altman, 542 So. Dearborn St., Chicago, III. 

Cecil 8. Ashdown, 50 Broad St., New York City. 

Albert Babbitt, University of Nebraska, Lincoln, Neb. 

Roscoe B. Bailey, 111 Devonshire St., Boston, Mass. 

Charles E. Baldwin, Bureau of Labor Statistics, Washington, 
D. C. 

Donald R. Belcher, American Tel. and Tel. Co., New York 
City. 

Bradford Boardman, American Tel. and Tel. Co., New York 
City. 

Alice C. Boughton, J. Walter Thompson Co., New York City. 

J. Chester Bowen, Bureau of Labor Statistics, Washington, 
D. C. 

W. C. Brenke, University of Nebraska, Lincoln, Neb. 

Ernest W. Brown, Yale University, New Haven, Conn. 

Margaret A. Burt, 256 Broadway, New York City. 

G. E. Buxton, 322 King St., Pottstown, Pa. 

Zenas W. Carter, 35 W. 39th St., New York City. 

Harry P. Coats, University of Vermont, Burlington, Vt. 

Wilson Compton, 11 So. La Salle St., Chicago, Ill. 

W. L. Crum, Yale University, New Haven, Conn. 

Paul H. Douglas, University of Washington, Seattle, Wash. 

Maud B. Foote, Bureau of Vocational Information, New York 
City. 

Edith 8S. Gray, U. 8. Children’s Bureau, Chicago, Ill. 

Ebenezer C. Griffing, Winchester Repeating Arms Co., New 
Haven, Conn. 

Chas. K. Harris, General Motors Corp., Detroit, Mich. 

Ruth S. Hutzel, General Motors Corp., Detroit, Mich. 

Philip B. Kennedy, Dept. of Commerce, Washington, D. C. 

Frank F. Kolbe, General Motors Corp., New York City. 

Lawrence Marcus, 501 West 124th St., New York City. 
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John A. Miller, Swarthmore College, Swarthmore, Pa. 

Louis H. Mueller, State Compensation Ins. Fund, San Fran- 
cisco, Cal. 

Joseph E. Pogue, Sinclair Refining Co., Chicago, III. 

Albert S. Prescott, 120 Broadway, New York City. 

Raymond B. Prescott, General Motors Corp., Detroit, Mich. 

Elmer C. A. Swanson, C. E. Erickson & Co., Des Moines, Ia. 

Brandreth Symonds, Chief Medical Director, Mutual Life Ins. 
Co., New York City. 

B. F. Young, 5000 Broadway, New York City. 

L. D. H. Weld, Swift & Co., Union Stock Yards, Chicago, III. 


CoRPORATE MEMBERSHIPS. 


The following corporations have accepted the invitation of 
the Association to become Corporate Members: The Ameri- 
can Telephone & Telegraph Company, 195 Broadway, New 
York City; The Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 

At the Annual Meeting in Richmond the Association 
amended the Constitution so as to provide for a class of cor- 
porate members with annual dues of $100.00. 

The importance of statistical work during the war and the 
need revealed for new and more adequate sources of statistical 
information emphasized the possibilities of the American 
Statistical Association for the future. The rapid development 
of new fields of statistical work among business and private 
organizations showed the enlarged scope for such a Scientific 
Association’s activities. 

For increasing the usefulness of our publications and pro- 
moting the effectiveness of our Committee organization, in 
order to make the Association an influence in the development 
of statistics, more funds are urgently needed. Additional funds 
devoted to the above purposes will benefit business and other 
corporate organizations which are making increasing use of 
statistical methods and establishing large staffs of statistical 
and research experts. The Association, therefore, feels justi- 
fied in asking corporations to support the scientific and prac- 
tical activities which the Association expects to undertake in 


the future. 
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Members are urged to make suggestions to the Membership 
Committee or to the Secretary’s Office concerning possible 
corporate members and how they may be interested in the 
activities of the Association. These corporations are not 
limited to business. 

The following form letter and statement concerning the 
Association, to be sent to the proper officials of the corporation, 
have been approved by the Board of Directors for use in secur- 
ing corporate members: 


Dear Sir: 

An invitation is hereby extended to your organization to become a cor- 
porate member of the American Statistical Association. You will find en- 
closed a statement regarding the Association’s past record, its present 
achievement and its future possibilities. 

The war proved conclusively the necessity for reliable statistics not only 
of industry but of every phase of the nation’s life. The present industrial 
era with its foreign trade possibilities creates a constantly increasing demand 
for reliable data. 

Under the broader financial program possible with the support of cor- 
porate members, the Association can render a real service to business in- 
terests of the country. There would seem to be no real reason why figures 
regarding the volume of general business, especially manufacturing, should 
not be compiled as frequently and with as great care as figures now col- 
lected with reference to agriculture and mining. 

Dues of corporate members are $100 per year. Checks should be made 
payable to the American Statistical Association and mailed to Professor 
Robert E. Chaddock, Secretary and Treasurer, American Statistical Asso- 
ciation, Kent Hall, Columbia University, New York. 

Trusting that the Association may have your valued membership and 
support, I remain 

Yours very truly, 


Vice President, 
Chairman Membership Committee. 


Accompanying the letter is the following statement con- 
cerning the Association: 

Past. 

The American Statistical Association is one of the oldest scientific asso- 
ciations in America, having been organized in Boston in 1839. At that time 
there were no professional statisticians. The output of statistics was almost 
negligible. The present high rank of the State of Massachusetts in statis- 
tical work is largely due to the efforts of these pioneers. In national prob- 
lems the officers and members of the Association have had a most important 
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part, particularly in every kind of public bureau interested in the collection 
and analysis of statistical data. Members of the Association have directed 
the work of the Federal censuses for the last fifty years. 


PRESENT. 


Recent activity of the Association in the broader field of statistics, such 
as statistics of industry, the internal statistics of corporations, etc., has in- 
creased the membership rapidly. A widespread distribution of the 850 
members proves the real interest in the science of statistics, for many of these 
members can never attend a meeting of the Association. The publications 
of the Association have been issued regularly for thirty years. More good 
papers are available than it is possible to print with the present income of 
the Association. 

FUTURE. 

The members of the Association have given a vast amount of time to ad- 
visory work for Federal, State and Municipal bodies. College professors in 
the field of statistics particularly deserve the thanks of the whole nation for 
their untiring efforts. It is hoped that the broader scope of the Association 
on a less restricted financial basis will permit paid secretarial service for the 
use of the committees and for the improvement of the publications. When 
men who have devoted their lives to research and teaching are willing to 
give their time to committee work and editorial work, it would seem that 
the public and, more particularly, the corporations who benefit from the 
results of the labor, should bear a share of the expenses actually involved. 

The comprehensive census of manufactures taken by the Government 
every five years is of comparatively little use to business in the United 
States. Preparation and publication of the elaborate report requires about 
two years. In their respective fields the Department of Agriculture and 
the Bureau of Mines have shown what can be done to furnish valuable data 
promptly. The American Statistical Association hoped to secure legisla- 
tion by which the United States Census office may collect and analyze data 
regarding the continually increasing output of manufacturing plants of the 
United States. It would not be difficult to secure for key industries figures 
giving the number of units of output. Totals expressed in units of quan- 
tity would be more significant and probably more reliable than figures ex- 
pressing values only. The matter has been actively taken up with the 
officials of the Department of Commerce and of the Bureau of the Census. 
All those thus far approached have expressed themselves as generally in 
favor of the plan. It rests with the business men of the United States to 
act together to secure the necessary legislation. 

The executive officers of the Chamber of Commerce of the United States 
of America have been authorized by vote of the Executive Board to present 
this matter to the Bureau of the Census. It is expected that other influen- 
tial organizations will also take an active part in this campaign. 
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NOMINATIONS FOR OFFICERS OF THE 
ASSOCIATION, 1919-1920. 


Your Committee on Nominations submits herewith nomi- 
nations for officers of the Association for the year 1919-1920 
as follows: 

President 
GeorGE E. RosBerts 
Vice-Presidents 
CaRROLL W. DoTEN 
Horace SEcRIST 
Louis MERIAM 
Counsellors 
JosepH A. Hitt 
Water F. Wiiticox 
WarRREN M. PERSONS 


Secretary-Treasurer 

Rosert E. CHappock 
Librarian 

Horace L. WHEELER 


Editor 
Wiituram F. OGpurn 


Westey C. MitTcHEe.., Chairman 
E. M. GoLDENWEISER 
W. S. RossiTerR 

Committee on Nominations 
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AN APPEAL. 


During the night of November 27 fire completely destroyed 
McCoy Hall, formerly the Administration Building of Johns 
Hopkins University, and immediately occupied by the Fed- 
erated Charity Organization of the City of Baltimore, and 
certain departments of the School of Hygiene and Public 
Health of Johns Hopkins University. About three weeks ago 
the writer moved his department, that of Biometry and Vital 
Statistics in the School of Hygiene, into McCoy Hall, occupy- 
ing the whole of the second floor of that building. On Thanks- 
giving Eve the writer had completed the removal to this build- 
ing of all of his private scientific library comprising roughly 
some fifteen thousand reprints and pamphlets. In the fields 
of biometry and genetics this library was in some respects 
unique owing to the fact that the writer began his activities in 
the field of biometry nearly twenty years ago when that branch 
of biological science was just getting under way, and conse- 
quently there was a completeness to the collection in that 
field which makes its total loss a catastrophe of overwhelming 
significance to the writer’s scientific work. 

In addition, all the accumulated unpublished records of the 
writer’s work for the past twenty years were completely 
destroyed. This included the records of his work in the 
genetics of poultry for ten years at the Maine Agricultural 
Experiment Station. 

This second loss is, of course, wholly irremediable. The 
purpose of this note is to appeal to workers in the fields of 
genetics, biometry, and vital statistics, to help in remedying 
the first loss insofar as it can be remedied by sending to the 
writer duplicates of such of their reprints as they may have 
available and which they were kind enough to send him before. 
Any help in this direction will be deeply appreciated. 
RayMonp PEARL. 
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REVIEWS AND NOTES. 


Statistical Methods Applied to Education: A Textbook for Students of Educa- 
tion in the Quantitative Study of School Problems. By Harold O. Rugg, 
Assistant Professor of Education, University of Chicago. Pp. xviii+ 
410. Boston, Houghton, Mifflin Co. $2. 


The use of statistical methods is extending in all directions, even into the 
arts that are supposed by their votaries to depend in some unknown way 
upon inspiration cr “personality,” or a state of grace, or some other mys- 
terious forcee—such as education and salesmanship. For some fifteen or 
twenty years people engaged in the teaching business have witnessed the 
conflict between the old and the new, taking at certain points the form of a 
struggle between mysticism and exact knowledge. The latter is gaining 
strength. 

There are, indeed, many factors in effective educational procedure that 
we are quite unable to measure. Nevertheless the scientifically inclined 
educators insist that we measure whatever can be measured, as accurately 
as possible. And the result is the development of educational statistics. 
This book represents the attempt to teach statistical method to men and 
women who are preparing themselves for the work of teaching, on precisely 
the same basis as we have in the past taught higher mathematics to students 
of engineering. Quantitative method is a necessary instrument for pro- 
gressive and creative work in both fields. 

Dr. Rugg realizes the difficulties in the way of introducing teachers to this 
subject. Most teachers have had livtle mathematical study beyond high 
school algebra—and that algebra of a kind that is not usable even for those 
who “did well” with it as students. The technical text-book on statistics 
is, therefore, out of the question. To teach empirical rules and formulae 
would be comparatively easy; but in the long run not worth while. The 
author chooses the more difficult task of grounding his students thoroughly 
in the principles and methods of statistics, avoiding so far as possible tech- 
nical mathematical language in his explanations. 

In accordance with the pedagogical doctrine “learn to do by doing,”’ he 
has the students work out exercises that are selected altogether from the 
field of school management or education in general. Indeed, the student 
who gets all of his knowledge of statistics from this book might end up with 
the distinct feeling that in some way educational statistics is something 
sui generis, having no connection with other kinds of statistics. This 
appears from the frequency with which the adjective educational occurs 
throughout the book as qualifying ‘statistics.’ The fact is that this makes 
an excellent introduction to the study of statistics for people who will be 
through with their “education when they quit their schooling, and who 
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AN APPEAL. 


During the night of November 27 fire completely destroyed 
McCoy Hall, formerly the Administration Building of Johns 
Hopkins University, and immediately occupied by the Fed- 
erated Charity Organization of the City of Baltimore, and 
certain departments of the School of Hygiene and Public 
Health of Johns Hopkins University. About three weeks ago 
the writer moved his department, that of Biometry and Vital 
Statistics in the School of Hygiene, into McCoy Hall, occupy- 
ing the whole of the second floor of that building. On Thanks- 
giving Eve the writer had completed the removal to this build- 
ing of all of his private scientific library comprising roughly 
some fifteen thousand reprints and pamphlets. In the fields 
of biometry and genetics this library was in some respects 
unique owing to the fact that the writer began his activities in 
the field of biometry nearly twenty years ago when that branch 
of biological science was just getting under way, and conse- 
quently there was a completeness to the collection in that 
field which makes its total loss a catastrophe of overwhelming 
significance to the writer’s scientific work. 

In addition, all the accumulated unpublished records of the 
writer’s work for the past twenty years were completely 
destroyed. This included the records of his work in the 
genetics of poultry for ten years at the Maine Agricultural 
Experiment Station. 

This second loss is, of course, wholly irremediable. The 
purpose of this note is to appeal to workers in the fields of 
genetics, biometry, and vital statistics, to help in remedying 
the first loss insofar as it can be remedied by sending to the 
writer duplicates of such of their reprints as they may have 
available and which they were kind enough to send him before. 
Any help in this direction will be deeply appreciated. 

RAYMOND PEARL. 





Reviews and Notes. 


REVIEWS AND NOTES. 


Statistical Methods Applied to Education: A Textbook for Students of Educa- 
tion in the Quantitative Study of School Problems. By Harold O. Rugg, 
Assistant Professor of Education, University of Chicago. Pp. xviii+ 
410. Boston, Houghton, Mifflin Co. $2. 


The use of statistical methods is extending in all directions, even into the 
arts that are supposed by their votaries to depend in some unknown way 
upon inspiration or “personality,” or a state of grace, or some other mys- 
terious foree—such as education and salesmanship. For some fifteen or 
twenty years people engaged in the teaching business have witnessed the 
conflict between the old and the new, taking at certain points the form of a 
struggle between mysticism and exact knowledge. The latter is gaining 
strength. 

There are, indeed, many factors in effective educational procedure that 
we are quite unable to measure. Nevertheless the scientifically inclined 
educators insist that we measure whatever can be measured, as accurately 
as possible. And the result is the development of educational statistics. 
This book represents the attempt to teach statistical method to men and 
women who are preparing themselves for the work of teaching, on precisely 
the same basis as we have in the past taught higher mathematics to students 
of engineering. Quantitative method is a necessary instrument for pro- 
gressive and creative work in both fields. 

Dr. Rugg realizes the difficulties in the way of introducing teachers to this 
subject. Most teachers have had little mathematical study beyond high 
school algebra—and that algebra of a kind that is not usable even for those 
who “did well” with it as students. The technical text-book on statistics 
is, therefore, out of the question. To teach empirical rules and formulae 
would be comparatively easy; but in the long run not worth while. The 
author chooses the more difficult task of grounding his students thoroughly 
in the principles and methods of statistics, avoiding so far as possible tech- 
nical mathematical language in his explanations. 

In accordance with the pedagogical doctrine “learn to do by doing,’’ he 
has the students work out exercises that are selected altogether from the 
field of school management or education in general. Indeed, the student 
who gets all of his knowledge of statistics from this book might end up with 
the distinct feeling that in some way educational statistics is something 
sui generis, having no connection with other kinds of statistics. This 
appears from the frequency with which the adjective educational occurs 
throughout the book as qualifying “‘statistics.’’ The fact is that this makes 
an excellent introduction to the study of statistics for people who will be 
through with their “education” when they quit their schooling, and who 
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will want to apply their statistics in other fields, notwithstanding the limi- 
tations in the choice of exercises and illustrative material. 

Although the author does not assume a knowledge of higher mathematics 
on the part of his students, he does assume a high degree of mental stamina. 
In spite of the logical and systematic development of the theme, there are 
many passages that are unnecessarily involved and obscure, calling for 
careful rereading even from some who are familiar with the subject matter. 
There are also occasional slips that will cause trouble to the beginner—five 
cents for five per cent.; symmetrical distribution for asymmetrical distribu- 
tion (page 118); “total number of deviations” for “total quantity (or 
amount) of deviation”’ (page 167). 

The first chapter discusses the uses of statistical methods, and classifies 
the types of educational problems that lend themselves to quantitative 
treatment. This is followed by a study of the various methods commonly 
employed for the collection of data. There are here some excellent ana- 
lyses of principles to be followed in drawing up question blanks, and in 
making use of the returns. The tabulation of the gathered data (‘‘educa- 
tional’ data) and the classification of such data for statistical purposes are 
next described, with an incidental discussion of the value of mechanical 
devices in such work. 

Under the ‘‘ Method of Averages,’’ are presented the principles of mode, 
median, mean (arithmetical, harmonic and geometric), short methods 
for computing, their distinctive features and special uses. In subsequent 
chapters are discussed in order the measurement of variability by the range, 
the quartile, mean deviation, standard deviation, relative variabilities and 
skewness; the frequency curve and the normal distribution curve; the use 
of the normal curve in education; correlations; and the use of graphic 
methods and tables, with illustrations selected from some of the most effect- 
ive recent reports of studies and surveys. 

There is an inserted chart carrying a tabular survey of published quan- 
titative studies of educational administration. The Appendices contain a 
classified bibliography of quantitative studies in education and school 
administration, another one on statistical methods, a summary of mathe- 
matical formulae, and ten tables of constants and coefficients to assist in 
computation. Throughout the text there are excellently formulated 
definitions, summaries and enumerations of the steps to be taken in every 
type of statistical procedure and computation. There are 80 diagrams and 
68 tables; all of these are closely analyzed in the text and furnish excellent 
illumination for the student. And finally, there is a reasonably complete 
index. 

Perhaps no single factor will contribute so much to the stiffening of 
educational procedure as well as of educational administration in the years 
ahead of us as the general acceptance by teachers of quantitative standards 
in place of the well intentioned sentiments and pious wishes that character- 
ized so much of this branch of public service during the past generation. 
And to this end Professor Rugg’s book will prove a valuable aid. 

Bens. C. GRUENBERG. 


New York City 





Reviews and Notes. 


MUNICIPAL STATISTICS AND THE SOCIAL UNIT 
ORGANIZATION. 


Tue Socrat Unit Pian. 


The Social Unit is an experiment in democratic organization through 
which the entire citizenship can participate directly in the control of com- 
munity affairs, while making constant use of the highest technical skill 
available. This plan has been in operation in the Mohawk-Brighton district 
of Cincinnati since the beginning of 1918, in an area of thirty-one blocks, 
with a total population of about 12,000. Each block is represented by a 
block council elected by the people of the block, every person over eighteen 
years of age being eligible to vote. Each block council elects in turn one 
representative for the block on the central citizens council, composed of the 
representatives of the thirty-one blocks. The skilled groups rendering ser- 
vice to the neighborhood,—physicians, nurses, social workers, recreational 
workers, teachers, etc.—are also organized, each electing a representative to 
a central occupational council which becomes a planning body to furnish the 
skill in formulating neighborhood programs. It is a fundamental belief in 
this scheme that social effort should be aimed not at doing things to and for 
people without their consent but at stimulating people to meet their own 
needs in the most effective way possible. 

A National Advisory Committee of Statisticians was organized early in 
the experiment to act as a consulting group in developing the statistical 
aspects of the experiment. The following are members of that committee: 
Mrs. Robert M. Woodbury, Charles V. Chapin, Frederick S. Crum, Louis I. 
Dublin, Irving Fisher, Joseph A. Hill, Wesley C. Mitchell, William F. 
Ogburn, I. M. Rubinow, Frank H. Streightoff, Robert E. Chaddock, chair- 
man. 


PRESENT Derects OF MunIcIPpAL VITAL STATISTICS. 


City health departments do not generally connect research with ad- 
ministration. For intelligent understanding of health problems and ade- 
quate testing of the results of health policies, mortality and morbidity facts 
must be related to other social and economic phenomena, such as national- 
ity, housing, occupation, sanitary conditions and income. Many of these 
facts health departments do not have. Health progress needs to be meas- 
ured and relative health values need to be established by unbiased and 
continuous analysis of the facts. 

Further, our cities are not properly districted for the administration of 
health and other welfare activities and for the record and analysis of the 
facts. Smaller and more homogeneous sanitary areas are required. For 
the guidance of health officials mortality or morbidity rates by boroughs or 
wards or other political division are not satisfactory because the various 
factors are hopelessly mingled. Neither the good nor bad conditions are ac- 
curately measured. 
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THe Socrat Unit ORGANIZATION FROM THE VIEWPOINT OF MUNICIPAL 
STATISTICS. 


(1) The Social Unit block organization, because of its close contact with a 
small number of families, makes possible rapid and accurate record of 
desired information. This information can be checked and kept up to date. 
A continuous and approximately accurate picture of community conditions 
is thus rendered possible. 

(2) This form of organization promotes the establishment of specific 
services to meet neighborhood needs. Nursing service for babies under two 
years makes the prompt and complete registration of births a matter of 
neighborhood concern. Medical examination of school children and adults 
furnishes records as a basis for the improvement of community health. The 
taking of a census of population facts is regarded as laying the foundation 
for more intelligent social activities within that district. 

(3) The districts organized in this manner are necessarily limited in ex- 
tent, and of a more homogeneous character than is usually employed in the 
analysis of statistical data. This promotes a more effective use of data on 
health, recreation, working and living condition, and standards of living. 
Municipal statistics should be made the means to the improvement of 
community life. 

(4) A single Social Unit area such as the Mohawk-Brighton district in 
Cincinnati is too small for accurate statistical analysis of much of the data. 
If this form of organization is extended to other like units of population this 
limitation disappears, and a central statistical organization can be estab- 
lished to carry on the work of analysis and research for all the units. 


THE STATISTICAL ORGANIZATION OF THE SOCIAL UNIT FROM THE NATIONAL 
VIEWPOINT. 


(1) The Cincinnati Mohawk-Brighton organization is experimental. 
It is to be regarded as a demonstration laboratory. Whatever is successful 
in the demonstration in Cincinnati may well be adapted to the needs of 
other cities. Standard methods for the collection and analysis of community 
statistics are very necessary before easy and valid comparisons can be made. 

(2) Statistics should aid in doing for social work and community welfare 
what the laboratory methods and tests have done for the natural sciences. 
The Cincinnati demonstration has a contribution to make in this direction 
to the entire field of municipal statistics. 

(3) The National Statistical Committee of advisors may well become a 
research group, affiliated with other like groups in the various fields of 
social effort. Their business would be to study the statistical aspects of 
community organization everywhere and relate them to the Social Unit 
experiment. The conclusions of this Committee would be made available 
to the cities of the entire country. 

RosBert E. CHappock. 

Columbia University. 
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Review of The Second Annual Report on the Statistics of Wisconsin Munici- 
pal Finances. Compiled by Statistician A. J. Altmeyer for the Wis- 
consin Tax Commission, Madison, Wis. 1918. 124 pp. 


It is the exception when the report of a state commission is of sufficient 
general interest to warrant its perusal by persons outside of the state in 
question. The document here described, however, is so much superior to 
the typical financial report of a state department that administrative of- 
ficials and students of finance everywhere may find it well worth their while 
to glance through its pages and thus obtain suggestions as to possible fu- 
ture improvements in the financial statements of their own states or 
localities. 

The name of the report, “Statistics of Municipal Finances,” suggests at 
once statistics devoted to city budgets. However, the word “municipal” 
is here used in its broadest sense, and hence the report covers the receipts 
and expenditures of the state, the counties, the villages, and the ‘‘towns” 
as well as those of the cities themselves. 

On page 14 of the report, we read: “Itisbelieved . . . that good 
accounting and good government go hand in hand and are interdependent. ”’ 
With this point of view the present reviewer is heartily in accord. As 
government expenditures keep growing apace and absorbing a constantly 
increasing proportion of the income of the citizens, it behooves the average 
man to keep a closer and closer watch upon the way in which his money is 
being used by his agents—the legislators and the administrators of the 
government. Yet governmental financial reports are too commonly issued 
in such form that they indicate nothing intelligible to the ordinary citizen. 
It means little indeed to him to be told that the state government spent a 
certain number of millions last year. The information must go further and 
show item by item the principal purposes for which the money was paid. 
Even in cases in which this is nominally done, the true meaning is often 
entirely obscured by the fact that expenses are not borne directly, but that 
the route that the dollar travels from the pocket of the taxpayer to the 
ultimate recipient is a very devious one. Most probably, several inde- 
pendent bodies have levied the taxes, and the money thus collected has then 
passed from fund to fund in a fashion so bewildering that none but the 
expert can trace out the actual relationships existing between those who 
pay and those who receive. This obscure system of records enables 
politicians to foist upon the public various wasteful and extravagant schemes 
and then to convince the same public that these schemes really impose no 
new burdens upon the taxpayers—all the expense being borne by some fund 
the origin of which is purposely kept in obscurity. 

Furthermore, expenditures, when recorded in gross amounts, make 
practically no impression upon the mind of the average man. He is in- 
terested mainly in comparisons. He probably wishes to know how ex- 
penditures under present circumstances compare with those under pre-war 
conditions; or perhaps, whether the outlay in his home town is larger or 
smaller than that in the neighboring rival city. Furthermore, figures, in 
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themselves, do not convey nuch meaning to his mind and it therefore is 
necessary to convert them into graphic form before our average voter really 
eomprehends their significance. 

It is with these truths in mind that Mr. Altmeyer has compiled the 
“Statistics of Municipal Finances,” and he has succeeded well in the difficult 
task of setting forth many of the most fundamental facts in a way which 
the really interested citizen cannot fail to understand. The first and most 
difficult step in that direction has been the elimination from the record of 
the duplications arising from payments from one fund into another. The 
figures as presented show directly the net amounts of money which have 
been spent to support education, highways and bridges, charities and 
corrections, health, general government, etc. Furthermore, each of these 
items is compared with similar expenditures for an earlier year and the 
results are presented in graphic form, so that the citizen can see clearly 
which departments are mainly responsible for the increasing outlays. The 
report goes further and shows for the various cities of the state the corres- 
ponding expenditures for similar items, and then proceeds to reduce these 
expenditures to a per capita basis, so that the citizen in any place can ac- 
curately compare the outlays made by his own city with the corresponding 
outlays of neighboring municipalities. The receipts of the state and local 
governments are analyzed in similarly clear and simple manner. One can 
see at a glance the part played by local taxes and the share of state sub- 
sidies, special assessments, license fees, etc., in furnishing the revenues used 
by the city governments. 

The whole report is characterized by simple statistics and lucid graphs 
portraying the most important statistical ‘acts concerning Wisconsin 
finances. It constitutes, therefore, a handbook convenient not only for 
legislators and officials but also especially useful to every intelligent citizen 
and taxpayer of the state. A similar presentation for every other state and 
community in the nation seems to be the first preliminary to eliminating 
extravagance, waste and graft from our state and local governments. The: 
whole report well illustrates one manner in which properly handled statistics: 
may render great service to the cause of efficient government. 

Wutrorp I. Kina. 

Spartanburg, S. C., Nov. 8, 1919. 


Fifty Years of Canadian Progress, 1867 to 1917. By Ernest H. Godfrey,. 
F.S.S. Reprinted from The Canada Year Book, 1918. 50 pp. 


The author of this report is well known to readers of this QUARTERLY as 
the author of the Canadian section of the History of Statistics, published to 
commemorate the 75th anniversary of the founding of the American Statis- 
tical Association. Mr. Godfrey is editor of the Dominion Bureau of Statis- 
ties, and this report is a reprint from The Canada Year Book of 1918. Its. 
purpose is, in the author’s words, “‘to pass under statistical review the 
progress achieved by Canada during the 50 years of its existence as a 
federal Union.” 
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The scope of the report is indicated by the following list of titles: Area 
and political boundaries; population and immigration; agriculture; live 
stock; dairying; forest products; fisheries; minerals; manufactures; trade, 
transportation, and communication; financial and social statistics. Some of 
these subjects have been dealt with much more thoroughly than others, and 
greater attention has been given to facts regarding the physical resources. 
and products of the country than to data concerning the social condition 
and environment of the Canadian people. Thus, while a large part of the 
report is devoted to statistics on agriculture, dairying, forestry, fisheries, 
and mining, the discussion of public finance, immigration, literacy, and 
education is relatively brief, and no information whatever is given as to 
racial composition of population, size of families, incomes, racial character- 
istics of immigrants, or vital statistics. Considered as a record of national 
progress, the report appears, in a word, strong on the economic and weak on 
the social and demographic side. 

The emphasis upon economic facts is apparently due, in part, to election 
on the part of the author and, in part, to the lack of suitable statistical 
material. We find, on referring to the author’s chapter in the History of 
Statistics, already mentioned, that the basic records for educational and 
vital statistics are in the hands of the provincial, as distinguished from the 
Dominion, authorities, and it seems clear that the author has relied ex- 
clusively on official Dominion statistics. Granting that the facts assem- 
bled by the different provincial governments are not readily comparable, 
the question arises, in view of the importance to the national life of the con- 
ditions reflected in vital and educational statistics, whether an attempt 
should not have been made to piece together figures which would have served 
to indicate fundamental tendencies. 

In manner and method of presentation, the report is excellent. The 
text is clear and effective, and the table forms adequately meet the require- 
ments of tabular presentation. In the table on pages 32 and 33, several 
arithmetical errors have been noted—doubtless due to faulty type setting. 
Thus, the value of smelts caught and landed in connection with sea fisheries 
is given as $2,107,555, while a subsequent column gives $1,027,555 as the 
total value of smelts caught and landed. The four maps illustrating ter- 
ritorial growth are good in principle and in general design, but their execu- 
tion is hardly satisfactory. Graphical representations of some of the more 
significant facts would have contributed to the effectiveness of the report, 
without adding appreciably to its volume. 

The report affords inspiring reading. Coming to notice at the end of 
four years of the waste and havoc of war, it is more than ordinarily welcome. 
The report sets forth in definite, quantitative terms, the unexhausted re- 
sources and rapid development of one of the world’s youngest and most 
vigorous countries; in almost every department of national life the record 
is seen to have been one of uninterrupted growth. Perhaps the highest 
praise that can be given to the author’s statistical workmanship is to say 
that it is worthy of his theme. 

Earte CLARK. 
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Ferrocarriles Argentinos. By Alejandro E. Bunge. Buenos Aires, 1918. 
Pp. 445. 

Professor Bunge, of the University of Buenos Aires, is also director gen- 
eral of statistics in the government of Argentina. This volume from his 
pen is a contribution not only to the study of railways, but also of national 
wealth, production and consumption, trade, and other general economic 
subjects. The volume abounds in statistics both for Argentina and for 
foreign countries, and is well supplied with charts and diagrams. 

Chapter I presents statistics of the national wealth of Argentina from 
1908 to 1916. The total increased from $23,128 million* in 1908 to $32,556 
millions in 1916, a growth of $9,428 millions in eight years, or 41 per cent. 
The details for 1916 follow: 
Millions 
$18,497 

1,700 

3,203 


Agricultural products 1,250 


Industrial products 
Agricultural machinery 
Industrial machinery 


Railways (35,432 Km) 
Tramways, telephones, telegraphs, electrical and gas 


An appendix gives statistics of national wealth for Germany, the United 
States, France, United Kingdom, and various estimates for foreign coun- 
tries and for Argentina itself. 

Chapter II is devoted to railway legislation in Argentina, historically 
considered. Chapter III treats of railway capital. The final section (page 
117) gives the ratio of railway capital to national wealth in various coun- 


tries as follows: 


The figures for France and Italy are based on private wealth only. 


*These figures of national wealth are all in terms of $m/n (moneta nacional), equivalent 
normally to about 42.45 cents in American money. 





